Objective To explore the impact of electronic prescriptions (ePrescriptions) on the dispensing process in Finnish community pharmacies. Methods A survey of a random sample of dispensers (B.Sc. in Pharmacy) (n = 1004) and pharmacists (M.Sc. in Pharmacy) (n = 228) was conducted in 2014. Key findings Altogether, 778 questionnaires were analysed, giving response rates of 64% (n = 635) for dispensers and 65% (n = 143) for pharmacists. According to the respondents, prescription renewal (75%), transferring prescription data into the pharmacy data system (75%), receiving a prescription (73%), checking prescription information (62%) and making dispensing entries concerning the prescription (58%) have become easier with ePrescriptions. However, correcting dispensing entries afterwards (78%), correcting one's own processing errors made during dispensing (77%), correcting errors on the prescription caused by the physician (73%) and cancellation of medicine dispensing (64%) have been hindered. Technical problems in using ePrescriptions were most often experienced less than once a month. Conclusions Some parts of the dispensing process have become easier, whereas making corrections to the prescription has been hindered with ePrescriptions. Thus, the ePrescription system needs further development to ensure the easy and efficient use of ePrescriptions in the future.
Introduction
In the last few decades, the implementation of electronic prescriptions (ePrescriptions) has been assessed as a pharmaceutical policy reform in many countries. [1] [2] [3] [4] ePrescriptions are expected to improve patient safety and the quality of prescriptions and medical care. [2, 5, 6] It is also anticipated that they will make medicine dispensing processes in pharmacies easier and more efficient.
ePrescriptions may have different meanings and systems may vary between countries. [1] [2] [3] [4] For example, in some countries ePrescribing comprises only electronic issuing and data transmission. In the European Union, ePrescription is defined as 'the electronic capture and then transfer of a prescription by a healthcare provider to a pharmacy for retrieval of the medicine by the patient, and the recording of dispensation in the patient's record'. [2] A fully operational and nationwide ePrescription service has been implemented in only a few European countries, among them Denmark, Sweden, Estonia, Norway, Iceland and Finland. [1, [7] [8] [9] [10] [11] In addition, ePrescribing is in wide use in the USA and Canada. [3, 12] Furthermore, several pilots employing ePrescriptions have been planned or initiated in many countries across Europe. [1, 2] Many studies have highlighted the potential of ePrescriptions to improve the quality and safety of prescribing and dispensing medicines. [10, [13] [14] [15] [16] [17] [18] In terms of the dispensing and prescribing processes, ePrescriptions may save time and facilitate workflow in pharmacies and physicians' practices. [7, 10, [14] [15] [16] [17] [19] [20] [21] [22] [23] However, the novel technology has also created problems, such as technical malfunctions (e.g. system blackouts) and slowness of the ePrescription system. [10, 15, 16, 19, 21, [24] [25] [26] As a few studies have reported, computer-related problems appear to reduce work efficiency when the system goes down or processes slowly. [16, 24, 27] In addition, depending on the pharmacy's data systems, handling prescription information may delay the dispensing process, for example, due to the complicated procedures involved in correcting prescriptions or in flipping between multiple screens. [20, 28] Although several studies on the impact of ePrescriptions on the prescribing and dispensing processes have been conducted, many of these studies are limited in scope: either the ePrescription system has not been fully operational, or the use of the system has been limited (e.g. the system is available only in certain physicians' practices or pharmacies). [17, [19] [20] [21] 24, 27, 29] In Finland, a fully operational and nationwide ePrescription system was implemented (excluding the Aland Islands) by law in all community pharmacies in April 2012, in public health care in April 2013, and in private health care from the beginning of 2015. [30] By 2017, all healthcare providers were obliged to implement the system. In 2014, Finnish community pharmacies dispensed nearly 39 million ePrescriptions -approximately 75% of all prescriptions dispensed. [31, 32] In 2015, pharmacies dispensed over 49 million ePrescriptions, which is over 90% of all prescriptions dispensed. [33] In Finland, the implementation of ePrescriptions aims to make the prescribing and dispensing processes easier and more efficient and to improve patient safety in Finnish health care. [30] A few studies concerning the impacts of the ePrescription system on the prescribing and dispensing processes in Finland have been conducted at the pilot phase and early introduction stage. [34, 35] However, at the time of those studies, the system was not yet in nationwide use.
The aim of this study was to explore the experiences of pharmacists regarding the impact of ePrescriptions on the medicine dispensing process in Finnish community pharmacies at the time the system was in use nationwide.
Materials and methods

Study context
The community pharmacy system in Finland
In Finland, prescription and over-the-counter medicines (excluding nicotine replacement therapy) are sold to the public only from community pharmacies. Finland has a privately owned pharmacy system, with 612 pharmacies and 203 subsidiary pharmacies. [36] In addition, there are two universityowned community pharmacies: the University Pharmacy of Helsinki, with 16 subsidiary pharmacies, and the University Pharmacy of Eastern Finland. University pharmacies operate like the privately owned community pharmacies. The Finnish Medicines Agency regulates the location, number and ownership of pharmacies.
Staffs in community pharmacies consist of the pharmacy owner (M.Sc. in Pharmacy), pharmacists (M.Sc. in Pharmacy), dispensers (B.Sc. in Pharmacy) and other pharmacy staff, such as pharmacy technicians. A pharmacist has a 5-year education, and a dispenser has a 3-year education at a university. Both pharmacists and dispensers are licensed pharmacy practitioners who dispense medicines independently and ensure safe and proper use of medicines among the public. In addition, pharmacists act as managers for pharmacy staff and, together with the pharmacy owner, also carry responsibility for the pharmacy business (including pharmacy and staff management).
ePrescriptions in Finland
As shown in Figure 1 , ePrescriptions in Finland are issued and signed electronically by a physician and entered into a centralized database called the Prescription Centre. [30] The Prescription Centre contains all ePrescriptions and the dispensing records entered on them by pharmacies. Electronically stored ePrescriptions can be dispensed in any Finnish pharmacy. At the pharmacy, ePrescriptions are processed in the pharmacy data system, which searches for ePrescriptions in the Prescription Centre. Only pharmacists and dispensers who have a pharmaceutical education have access to the Prescription Centre, which contains all ePrescriptions (see The community pharmacy system in Finland). To search for ePrescriptions, pharmacists or dispensers have to log into the pharmacy system with their healthcare professional card. A pharmacist or dispenser makes dispensing entries on the ePrescription, signs it electronically and stores dispensing records in the Prescription Centre. The patient's consent must always be obtained to access the information. ePrescriptions can also be renewed electronically through the pharmacy.
Patients, or persons authorized by them, on production of a valid identification, for example, the patient's social security card or patient instruction sheet, can get an ePrescription dispensed at any pharmacy. The latter contains directions for using the prescription, including details of the prescribed medicine and dosage instructions. Patients get the instruction sheet from physicians at the same time as ePrescriptions are issued.
ePrescriptions are part of the national data system service for health care, pharmacies and citizens called the National Archive of Health Information (www.kanta.fi/en/). In addition to ePrescriptions, Kanta services include a Pharmaceutical Database, My Kanta pages and a Patient Data Repository. The Pharmaceutical Database includes information necessary for prescribing and dispensing (e.g. prices of medicines and reimbursement status). The My Kanta website allows patients to check their own ePrescription information. The Patient Data Repository includes patient health records from all healthcare units.
Data collection
A cross-sectional postal survey was conducted in the autumn of 2014. The questionnaire was sent to a random sample (to one-third) of dispensers (n = 1004) and pharmacists (n = 228) working in community pharmacies. The sample was collated from the registers of The Finnish Pharmacists' Association and The Finnish Pharmacists' Society. In 2014, there were 3632 dispensers and 716 pharmacists working in Finnish community pharmacies. [32] Based on these figures, those affiliate registers from which the sample was collated covered most of the Finnish pharmacists and dispensers working in community pharmacies. The Aland Islands were excluded from the study because ePrescribing has not been implemented there. A total of 1232 questionnaires were mailed. One reminder was sent. The questionnaire was available in Finnish and Swedish, which are both official languages in Finland.
The four-page questionnaire contained 23 questions (Appendix S1). The questions were designed on the basis of the objectives set by law for ePrescribing, [30] the public debate about the possible impacts of ePrescriptions [6] and some previous studies. [10, 34] The questions reported in this article related to the impact of ePrescription on the dispensing process and were examined with one structured and one Likert scale question.
Pharmacists' and dispensers' opinions concerning the impact of ePrescriptions on the dispensing process were measured by a 20-item list of various phases of the dispensing process (Appendix S1: question number 11). For example, respondents were asked: 'In your opinion, how have ePrescriptions affected receiving a prescription (cf. from the customer/from a database)?' The respondents were instructed to answer using a 5-point Likert scale, defined as 1 = Made them much easier, 2 = Made them slightly easier, 3 = No change, 4 = Made them slightly more difficult and 5 = Made them much more difficult. In addition, dispensers' and pharmacists' experiences regarding technical problems in using ePrescriptions were obtained using the structured question: 'How often have you experienced a technical problem in using the ePrescription system that has hindered/slowed down dispensing of a prescription?' There were six possible responses: (1) Daily or almost daily, (2) About once a week, (3) A few times a month, (4) About once a month, (5) Less than once a month and (6) Never. Background information (gender, age, how often (s)he processes ePrescriptions, the proportion of ePrescriptions out of the prescriptions (s)he processes daily, the location of the pharmacy, the number of prescriptions per year in the pharmacy and the pharmacy data system) was obtained using structured questions. In addition, the respondents were asked to indicate their current job at the pharmacy at the beginning of the questionnaire. If the respondent reported that (s)he did not work in a pharmacy at that time, (s)he was asked to return the blank questionnaire.
The questionnaire was piloted with some pharmacist colleagues who had experience in processing ePrescriptions and in two local pharmacies in spring 2014. Based on the pilot study, minor modifications were made to the questionnaire.
The study setting and research process were in accordance with the local and national ethical instructions for research (Finnish Advisory Board on Research Integrity: http://www.tenk.fi/en/ethical-review-human-sciences). According to the instructions, this study did not require ethical approval. 
Data analysis
Because of their similar job description regarding medicine dispensing (see study context section), pharmacists and dispensers were combined (except the results concerning background characteristics) in the analyses. Thus, in the results the term 'pharmacists' refers to both pharmacists and dispensers. The data were analysed with SPSS Statistics for Windows, Version 21.0 (SPSS Inc., Chicago, IL, USA) using frequencies, percentages and cross-tabulation for descriptive analysis. Differences between groups were tested for significance using the chi-squared test and Fisher's exact test. The level of statistical significance was defined as P-values <0.05.
Results
The study flow is presented in Figure 2 . A total of 800 questionnaires were returned after one reminder. However, 22 (15 dispensers and 7 pharmacists) of the questionnaires returned were excluded from the study because the respondents reported that they currently did not work in a community pharmacy. After excluding those not working at community pharmacies, the final study sample was 989 dispensers and 221 pharmacists, giving a response rate of 64% (n = 635) for dispensers and 65% (n = 143) for pharmacists. The characteristics and representativeness of the study population are presented in Table 1 . In comparison with the target population, dispensers at the age of 30-39 were under-represented (P = 0.001) in the study population. Most of the dispensers and pharmacists (98% and 97% respectively) personally processed ePrescriptions daily (Table 1) . In addition, a majority of respondents reported that over 75% of the prescriptions processed daily were ePrescriptions.
The impact of ePrescriptions on the various phases of prescription dispensing
Most of the pharmacists held the opinion that prescription renewal (75%), transferring prescription data into the pharmacy data system (75%), receiving a prescription (74%), checking prescription information (62%) and making dispensing entries concerning the prescription (58%) have become much or slightly easier with ePrescriptions (Figure 3) . However, most of the respondents thought that correcting dispensing entries afterwards (78%), correcting one's own processing errors made during dispensing (77%), taking action to correct errors on the prescription caused by the physician (73%) and cancellation of medicine dispensing (64%) have become much or slightly more difficult with ePrescriptions. In addition, a majority of the respondents held the opinion that ePrescription has not affected detection of possible errors caused by the physician (52%), partial dispensing (63%), medicine collection (69%) or customer invoicing (87%).
The impact of ePrescriptions on prescription dispensing was also analysed by the two most commonly used pharmacy data systems (Table 1) , Maxx and Salix. Statistically significant differences were found in many phases of the dispensing process between these two systems (Appendix S2). For example, Salix users felt more often than Maxx users that receiving a prescription (47.6% versus 40.2%, P = 0.04) and monitoring dispensing intervals from the prescription (30.8% versus 15.5%, P < 0.000) have become much easier with ePrescriptions. At the same time, a Information is based on reference [31] .
Maxx users felt more often than Salix users that monitoring dispensing intervals has become slightly more (33.2% versus 22.7%, P = 0.001) and much more (12.3% versus 5.8%, P = 0.002) difficult with ePrescriptions. In addition, Maxx users deemed more often than Salix users that correcting dispensing entries afterwards (31.6% versus 24.7%, P = 0.035) and cancellation of medicine dispensing (26.1% versus 6.1%, P < 0.000) have become much more difficult with ePrescriptions.
Technical problems experienced
Of the Maxx users, 38.4% and of the Salix users, 42.9% reported that they have had technical problems that have slowed down or hindered dispensing of prescriptions less than once a month ( Figure 4 ). However, Maxx users reported technical problems more often than Salix users daily or almost daily (7.4% versus 1.5%, P < 0.001), and about once a week (16.9% versus 9.1%, P = 0.001).
Discussion
The main finding of this study was that the implementation of ePrescriptions in Finnish community pharmacies has facilitated some phases of prescription dispensing, whereas other phases have become more difficult. In particular, prescription renewal, transferring prescription data, receiving a prescription, checking prescription information and making NA † Representativeness was observed by the respondents' age and gender. ‡ Information is based on the registers of The Finnish Pharmacists' Association and The Finnish Pharmacists' Society in 2014. § Some of the respondents did not report their gender or age, the number of prescriptions per year in the pharmacy, how often they process ePrescriptions, the estimated percentage of ePrescriptions processed daily, the pharmacy data system, or the location of the pharmacy.
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dispensing entries on the prescription have become easier with ePrescriptions. This might be due to the fact that the whole medicine dispensing process is electronic. Thus, less paper processing is needed and pharmacists only have to fill in dispensing entries on the prescription and possibly rewrite instruction abbreviations. Previous studies have reported similar findings in relation to smoother medicine dispensing processes. [7, 10, 16, 17, [19] [20] [21] 23] It has also been demonstrated that, compared with traditional paper prescriptions, the smoother dispensing process is the result of the better availability, completeness, legibility and clarity of ePrescriptions. [10, 17, [19] [20] [21] However, our study showed that taking actions to make any kinds of changes or corrections to the prescription has become more difficult with ePrescriptions. This was also one of the main problems with ePrescriptions raised by pharmacists in the open-ended question of this survey questionnaire that we have reported elsewhere. [26] In this study, the difficulties mentioned above were also experienced as problematic among the users of both pharmacy data systems. In addition, compared with paper prescriptions, pharmacists' opportunities to make changes or corrections to ePrescriptions were limited in the Finnish system at the time of our survey. At that time, in almost all cases where an ePrescription contained an error or ambiguity it was necessary to contact the physician, who was the only one allowed to make corrections. However, at the end of 2015, greater authority was given to pharmacies to make corrections to ePrescriptions. [37, 38] For example, pharmacists are now allowed to make technical corrections to prescriptions provided they do not change the content of the prescription (e.g. transfer prescription information into the correct data fields), and thus, the situation has probably improved. In our study, technical problems that have hindered dispensing of ePrescriptions were not very common in Finnish community pharmacies. Conversely, a Swedish study found that system slowness or bugs, or even system crashes, were commonly experienced problems in community pharmacies. [28] Nonetheless, our findings demonstrated differences between the pharmacy data systems in terms of technical problems experienced in using ePrescriptions. Differences were also found between the pharmacy data systems in terms of how ePrescriptions have affected the dispensing process. It is therefore particularly important to develop and standardize the usability of pharmacy data systems to better support the functionality of ePrescriptions.
In Finland, one of the aims of ePrescriptions was to facilitate prescribing and dispensing processes. [30] This study provides information about the experiences of one core user group about the process of dispensing ePrescriptions. The experiences of other user groups, such as physicians and patients, should also be explored to obtain more information about the impacts of the system. Furthermore, ePrescriptions were intended to improve medication safety, [30] and the impacts on safety issues should be similarly evaluated. The ePrescription system was also expected to reduce costs in Finnish health care. [6] The cost effects on health care might be difficult to study, but even so, we need research on this topic in the future.
Our study had some strengths and limitations. One strength is that the experiences are based on a fully operational ePrescription system that is in nationwide use. In addition, the study sample was randomly selected from registers that cover most Finnish pharmacists and dispensers. Moreover, the response rates were comparable with or higher than in some earlier surveys sent to pharmacy staff. [10, 39, 40] The respondents also represented Finnish dispensers and pharmacists well, except that dispensers aged 30-39 were slightly under-represented. Furthermore, the respondents' opinions were based on their extensive experience with ePrescriptions, because almost all the respondents processed ePrescriptions daily and ePrescriptions covered over 75% of the prescriptions processed daily. However, it would also have been worthwhile to study how long each respondent had used the ePrescription tool for dispensing in order to compare this information with his/her experiences on the different phases of the dispensing of ePrescriptions. On the other hand, the ePrescription system had been fully adopted in all Finnish community pharmacies at the time of the study, and pharmacies had thus gained much experience in processing ePrescriptions. Also, the response rate for each question was high (96-98%) and there was very little missing information, making the results more reliable. Thus, we suggest that the results of this study can be generalized to all Finnish community pharmacies. However, it should be noted that the results of this study are based on self-reports from community pharmacists. Therefore, future research should be conducted, for example, with an observational or follow-up study to specify the barriers in the dispensing process, for example, in different pharmacy data systems. Additionally, in this study, we report experiences with the Finnish ePrescription system, whereas ePrescription practices, the operating environments in which ePrescribing has been implemented (e.g. pharmacy system, legislation) and the stage of implementation vary between countries. [1] [2] [3] [4] This means caution is needed when comparing the experiences from other countries.
Conclusions
The implementation of ePrescriptions has particularly benefitted prescription renewal, transferring prescription data, receiving a prescription, checking prescription information and making dispensing entries on the prescription in Finnish community pharmacies. However, making changes or corrections to prescriptions has become more difficult. Consequently, the objectives set by law for ePrescribing in relation to medicine dispensing have not yet been fully achieved. Thus, the ePrescription system needs further development to ensure the easy and efficient use of ePrescriptions in the future.
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